Experimental
Crystal data C 16 H 17 N 3 O 2 S M r = 315.39 Monoclinic, P2 1 =n a = 17.013 (2) Å b = 5.9474 (10) Å c = 17.542 (4) Å = 117.565 (7) V = 1573.4 (5) Å 3 Z = 4 Mo K radiation = 0.22 mm À1 T = 296 K 0.50 Â 0.40 Â 0.35 mm
Data collection
Bruker KAPPA APEXII CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2007) T min = 0.900, T max = 0.928 10845 measured reflections 3827 independent reflections 2577 reflections with I > 2(I) R int = 0.023 Refinement R[F 2 > 2(F 2 )] = 0.043 wR(F 2 ) = 0.128 S = 1.02 3827 reflections 212 parameters 3 restraints H atoms treated by a mixture of independent and constrained refinement Á max = 0.24 e Å À3 Á min = À0.24 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg2 is the centroid of the C8-C13 ring.
D-HÁ Á ÁA D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA N3-H3 0 Á Á ÁS1 i 0.87 (1) 2.84 (2) 3.4382 (17) 127 (2) N2-H2 0 Á Á ÁO2 ii 0.88 (1) 2.48 (2) 3.094 (2) 127 (2) N2-H2 0 Á Á ÁS1 iii 0.88 (1) 2.77 (2) 3.4850 (17) 139 (2) O2-H2AÁ Á ÁN1 0.84 (1) 2.00 (2) 2.690 (2) 140 (3) C2-H2Á Á ÁCg2 iv 0.93 2.93 3.6451 (15) 135
Symmetry codes: (i) x; y À 1; z; (ii) x; y þ 1; z; (iii) Àx þ 2; Ày þ 2; Àz þ 2; (iv) Àx þ 2; Ày; Àz þ 1.
Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Bruker, 2007); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 2010); software used to prepare material for publication: SHELXL97 and publCIF (Westrip, 2010) . N. R. Sajitha, M. Sithambaresan and M. R. Prathapachandra Kurup
Comment
Hydrazinecarbothioamides are important class of multidentate ligands owing to their application in various fields of medicine and industry. The complexes of these compounds find application as catalysts in organic syntheses (Moradi-Shoeili et al., 2013) and in imaging and therapy in medicine (Dilworth & Hueting, 2012) .
The title compound adopts E configuration with respect to C14-N1 bond ( Fig.1) , with C14/N1/N2/C15 torsion angle of 175.19 (17)°. The N1/N2/C15/S1 torsion angle of 170.34 (14)° suggests that the thionyl atom S1 is located trans to azomethine nitrogen N1. The C14-N1 bond distance [1.283 (2) Å] is close to that of formal double C═N bond [1.284 (3) Å] (Seena et al., 2006) . Similarly the C15-S1 bond distance [1.6837 (18) Å] is also close to that of formal C═S bond [1.685 (3) Å] (Jacob & Kurup, 2012) .
The molecule as a whole is non-planar, the two benzene rings are twisted by a dihedral angle of 67.55 (12)°. The hydrazinecarbothiamide fragment N1/N3/C15/S1/C16 is planar with maximum deviation of 0.020 (2) Å for N3, similar to that of salicylaldehyde-N(4)-phenylthiosemicarbazone (Seena et al., 2008 ).
An intramolecular O2-H2A···N1 hydrogen bond found in the molecule with a D···A distance of 2.690 (2) Å forms a six membered ring strengthening the rigidity of the molecule. The molecules are held together through three N-H···S and N-H···O classical intermolecular hydrogen bonds ( Fig. 2 ) with D···A distances of 3.4382 (17), 3.094 (2) and 3.4850 (17) Å. Only one C-H···π interaction (Fig. 3) is present in the molecule with C···Cg distance of 3.645 (4) Å (Table 1) , which also contributes to the arrangement of molecules in the crystal. The molecules are stacked along the b axis as shown in Fig. 4 .
Experimental
The title compound was prepared by adapting a reported procedure (Nisha et al., 2011) . 4-Methylthiosemicarbazone (0.1050 g, 1 mmol) in 20 ml acetonitrile was acidified with glacial acetic acid and refluxed with 4-benzyloxy-2-hydroxybenzaldehyde (0.2181 g, 1 mmol) in acetonitrile. The resulting solution was kept for one week and the yellow block shaped crystals obtained in 60% yield were separated and analysed. IR (KBr, \v in cm -1 ): 3344, 3205, 2945, 1555, 1337, 1263, 1222. 1 
Refinement
All H atoms on C were placed in calculated positions, guided by difference map, with C-H bond distances of 0.93 Å. H atoms were assigned U iso (H) values of 1.2Ueq (carrier). H atoms of N2-H2′ and N3-H3′ bonds were located from difference maps and the bond distances are restrained to 0.88±0.01 Å. Omitted owing to bad disagreement was (-1 0 1). H atom of O2-H2A bond was located from difference maps and the bond distance is restrained to 0.84±0.01 Å. 
Computing details
Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT (Bruker, 2007); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 2010) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) and publCIF (Westrip, 2010) .
Figure 1
ORTEP diagram of the title compound with 50% probability thermal ellipsoids and atom labelling scheme.
Figure 2
Hydrogen-bond interactions in the title compound. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 1.13656 (4) 0.95873 (8) 0.0429 (10) 0.0350 (9) 0.0320 (9) 0.0031 (7) 0.0172 (8) 0.0021 (7) C13 0.0523 (11) 0.0326 (9) 0.0390 (10) 0.0051 (8) 0.0220 (9) 0.0003 (7) C14 0.0427 (10) 0.0299 (9) 0.0348 (9) 0.0033 (7) 0.0154 (8) 0.0003 (7) C15 0.0394 (10) 0.0276 (8) 0.0356 (9) −0.0003 (7) 0.0146 (8) −0.0018 (7) C16 0.0441 (10) 0.0370 (10) 0.0411 (11) 0.0046 (8) 0.0096 (9) 0.0009 (8 
